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Abstract: 
In this report, below studies regarding rolling contact fatigue (RCF) life are introduced. 
 
1) Study on RCF of thrust ball bearing under low lambda condition. 
Rolling contact fatigue testings of thrust ball bearing under boundary lubrication condition 
(low lambda condition) are conducted while changing test conditions of load, rotational speed 
and combination of surface roughnesses for bearing component parts. The RCF test results and 
measurements of surface roughnesses of before and after the tests show that the raceway surface 
with larger roughness promotes the surface initiated failure of the other component. In addition, 
they demonstrate that the behavior of change in surface roughness during rolling contact depends 
on the test conditions and influences RCF life accordingly. These results suggest that RCF life of 
rolling bearing used under low lambda conditions should be estimated considering not only 
analytical relationship between repeated stress in subsurface and surface roughness during RCF, 
but also experimental database of the running-in behavior depending on RCF conditions. 
 
2) Study on RCF progression by using an X-ray diffraction ring analyzer 
Novel approaches for evaluating the progressing degree of rolling contact fatigue (RCF) are 
introduced. The rolling contact surface after two-cylinder testing is evaluated by a new X-ray 
analyzer, which can rapidly obtain tri-axial residual stress state and orientation of crystallite from 
X-ray diffraction ring (Debye ring) on two-dimensional detector. The analyzer of Debye ring can 
obtain more information regarding accumulation of RCF, crack development and shake-down in 
rolling contact subsurface as compared with conventional X-ray diffraction analyzers. The new 
system are very useful, not only to investigate mechanism of RCF, but also to allow for 
quantitative estimation of the progressing degree of RCF. 
 
3) Study on RCF life test design and result interpretation   
Several methods for both RCF life test design and result interpretation are introduced. These 
methods generate results using random numbers followed by Weibull distribution. These 
methods provide techniques that are easier to intuitively understand as compared with the recent 
mathematical model, and they show enough flexibility to apply to almost all type of the testing. 
These new system will therefore eliminate the need for qualified experiences in the statistical 









本論文では，転がり軸受の転動疲労寿命に関する以下の 3 つの研究をまとめた． 
Ⅰ．低ラムダ条件での転動疲労寿命の研究（2 章） 































































































































ただし，この式の適用可能範囲は N≦50，0.5≦e≦10，80≦C≦99 とする． 
 

